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(57)Abstract: 

PURPOSE: To improve the electric field concentration of 
an electron emitting part and raise electron emission 
efficiency by sharpening the tip of an emitter electrode 
threedimensionally thereby forming an electron emission 
part, and impressing voltage to a gate electrode and a 
base electrode thereby impressing an electric field to an 
emitter, 

CONSTITUTION: In a field electron emitting element 10, 
which is constituted by stacking the emitter electrodes 
18 and 19 and gate electrodes 20 and 21 through 
insulating layers 13 and 15 on a base electrode 12, a 
meandering electron emission groove 17 and an array 9 
are made, and each electrode is projected in the groove 
1 7. And, the tips o of the emitter electrodes 1 8 and 1 9 
are sharpened three-dimensionally to form electron 
emitting parts 18a and 19a positioned one each in each 
element 10. In the case of emitting electrons from an 
emitter, electric fields concentrate on the sharpened 
electron emitting parts 18a and 19a by earthing the 
emitter electrode 18, and impressing specified voltages each to the gate electrode 20 and 21 
and the base electrode 12 thereby impressing electric fields to the emitter electrodes 18 and 
19, thus electrons are emitted upward efficiently Accordingly, the emission of electrons at low 
voltage becomes possible. 
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^S"ftS*l±E^«^^^2 4«ia5 (c) «C7S-r*5 
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fig) . 

[0 0 5 5] ^-C, C©^JK'7 , *?2 4fcSteo«l> 
SlS^Xifeffl^TR I E (Sl£(4-far>i y ^>^> £ 

[0056] eoj^fcxy^^iff^ t. ±a&£K 

7X^24e^©l(lfl, 15. 1 4) tatRKtCx 
9?>yTSCi*iT?#S. COCt-C, 135 (d) tc 
^f«C5{c. ±SESJ1. S&2©*5ttl 4, 15tt2# 
#1**1, Sll, $20xs^fiie. 19. teJ:^ 
SI. »2©**-HW2 0, 2 liW^flSSJlScii 

[0057] fcfe. ±££M^**2 4{;1. ±ia£pS*f 
AtCBSlfiU^t^H-C*** 5 , -t9B£WrXf2 4© 

»(,»8Ba\ T%i?%siaa5 2 4 a wx g=-> ya?©^ * 

[00 58] O/t^-a-C. C©£S»2 4a©Jf?tfctfT 

^fcnasffl^Wito*. c©c4?, ±iasn, #2© 

5 ? *«Q 16.1 9©#fta5«J¥37j(fi]{C5feSi<t$n 

[0059J Sfc. COS? ^V^ttHl «CSt0fc4Stf 

2©x$-j**ffil8, 1 9CC5J. £&1 l©«ffi£JP 

S. ±833*1, 3S2©x$?*Sffil 8, 19 

©g!tfSB<a©5fci8SBttJLj£ Ufcfc ? tiff? 7? Pile 
tt3*lfcl»#©**»ffiap 18a. 1 9 a (H6 

[ooBoiit ±sen^SS:W« 1 7©*i <&«W 

«©Ui?*f-2 5 (&J*^X*2 4) ©S&H8U2 6 (2 
4 a > J£K4*©«©A » ^BUH&fCfc o-Cflfl® 3 

[006 1 ]o±»). £SH-?7.tr2 4©*&SP2 4 a© 
flStfcP, ±Sa«TJ&ffl»l 7©i{SKJ?S*RtfT. if 
^^y*S<tf^d. ±iSSIHa!2 4 a*W*>HW<c 
j^Tfa^cfUfcirt^©-?. »*tc±ia*?-»mi* 

17 (fKflBm©¥*^^) ©W^*<^^rt><©t? 

[0062] H5 (d) ©BS^-CXy^^^* 

»T1"-5i. ±ffi3il. $2©l5-/f1lffil 8, 19 

[0063] CCfcSJCl/tJfl. 02©*«|il4. 
1 6 ©xv*>^tote7l> 0H*.tfHF (5% 

~1 09<«flE©«-A-3ffi) £JI?l,»jfc£x9 hxi-*>y 
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fcfrS. C©C<kT. IhIEI <e) 0 KS i O, 

(fSl , 3&2©jat»Ji 1 3. 1 5) AfWaijgiRWtCx* 

[0 0 64] -r&fcfc. ±isan. »2©i?^i« 

18. 1 9*S<fcC«fn, W2©y- f-«ffi2 0. 2 liS 
BCOiaa«C^ftT^±S^ 1 . 5f*2 ©I6NUK 13.15 
asH^sSia. ±SBx£ v*«ffil 8. 19*3^^-1- 

««2 o . 21 \$mm<D*t&i h 1 1 a 

U0 [0065] S fc. C©S^»ajjJI 1 7©J&M«CK. ± 
lE^-X«flSl 2©Sffi#KiHT5., ttfc. c©^-x 
«S12 (WSi>». ±E-)X7 hx.,^>^-CJ3:SU 

[0066] C©*j&r|ItC*l>'C, x 5 v **ffi 1 
8 . 1 9&^- f«S2 0. 2 1 ©+#tt5SHM*SflE 
filS^S. t©ZDBSi, K2*-Cxs -;**ffil 8. 1 
9 ©Wfftttffll 18a. 19a«> &flb*& < tt-?£fi* 
ffiStfSftfcfcii^igfclfrCAS. t©@n±. 
20 »1©X5 *$»mflil 8©*?-fttH3Pl 8 a©#£l3^ 

[0067] W±©isfl-C«3&;**ifc# 1 ©sfetoed©« 

set**?**. coftBjo^ttmjR^i 

OCCiiTtf. ±3L3.*vt»nm \ 8. 1 9 ©»ft$ttS|! 
1 8 afcat-T 4WM6*K*ieJ6*c < t*iT#. C©« 

w»tt*-f©«fp«JE?rrt7'-& c ijw-c* *ja*j64S. 

•5. 

[0088] -HKCC. xs> *«ffi©tt?ftU8l!J!P<5ftt 

so his n?t**K wii?^! >«w©as («^«tm 

tBJR J F©«lf**E*ffi<T4Ci36S-C#*©-C4>4. * 
LX. C©«JM6+K13:. J'- httfe±*$»*ttHQ 

icr>S»l^, x 5 » £ttffi©£&£?©&<°m<;£ft*' 

(0089 ] JI1*. IB. 19 ©^S^CC 

-?L>rsSWT-Si. ±5fibfcC©^?a©«l»a^-a!tffljR 

40 ?io -era. left o^*^ata» 1 7 fcjgjfc-rs 

{C. ±38311. 3J2©x$ y**mi 9. 18©»8I5te 

(WiMfflt: 5 S. lcS<;a{tb-t?SltUii|itK©«^fetHSP 1 
8 a. 1 9 a.K.1&$r?Z£')K.b-k-, 
[0 0 70] -p*»3. X5i»*«ffil 8. 1 9©«fiB4 

tfc^-C^feffi3©«3«r#3StcW<t*6. *?fc. d©R 
MBtt, ±Sex 5 9 *wm 18.19 <D&&m>mMc 
»-3-ctt»&n-cv»s«>6. *©*2aii2P-e«, -tiax 
so 55 ib. 191*. ;?3:frfa*i<fco c m;£faK:&* 
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(8) 

13 

<tt"3. 06 (c) e^£9&tMttiSRK0«?tt 
»**ffil8, 1 goSTttliWl 8a, ldaO^ 

L-cit. *#©*&£»< >m 

rC4-Cff9J:^{CUfe<0T, ±S2x3 8. 

1 g ©ttasssstcRiumtttc^srjr 5 c t #-c* z . 10 

C©fci&. xi, 18, 1 9©5fe3Mt£§aiC?T 
5C4#-C*S. 

[0 07 33 .tlflx S v 18, 19 ©S-? 

fi5cW»18a, 1 9a4S&l. #2©y- h«$2 0, 

2 1 McDffiBt v ^) fc^-CHBB*- <C*J. C 
ctJtt, 0 3 5 fr, ±fle»l©xi= ?2«flfil 
8©«-^fttW|Jl 8 aO^^^TSl^^fltttJS** 
WtC889JTS, #2 ©x s » 1 S ©W^-ftUias 1 

4|5I»'C**©T?*©KWt**!8r4. 20 
[0074] *f. ±32S 1 ©X a » 1 8 4*© 

B±(c{fc«"r*sn©y- hWttzoM©^*?^*, 
m2©®«Hl 5©JIStcJ:o*Cfc£*. ±fa#2©*& 

d^sstisor, -e©»R<t («*tfi ooo*>y 

[0 07 5] i8aSH©XS 8 4. * 

©©*fa«_Bc{aStrs±ie#2©y- K*ffi2 1H© 
^-^^■©^*Stt|uiEbfcJ:a{cn'^ h2 5©KH 30 
ffl2 8©««K:iS»T5. 

[0076] C©3»fflaJ2 6©fl5««iJeB)e©^ffi 
icx»? i >^©^faiftiraST.5C4'r. ±SE»i©xa 

? 1 8 tmzw- h<s2 1 mcommzwa^ 

[0 07 7] -ffcto*;, ias^^f^ffi*©^*-^- 
*C4* s "Jj»6-C*S. l/fc#ot. Xf»/W*-i 

:>yjSSfcK«c,*- 3 'tiWIR;S*v&e:4&<. ±ia»i©x 40 
s »**«si 8 4«2©y- i-«ffi2 l^ssastt&c 

4**?JteJC&*. 

[0078] e©*?fc-ksasn©xs »**«i b© 

**ScB8Ui 8aK, ±8B»1, »2©y- h«flS2 
0, 2 1 fc83fi3tffcC4K±0«T©3»£*<*«. W 
C©^*^tetH*-7-l 0*38fit/Xffll>S 

»££9ijtc4-»-cftirr&. c ©*#«■?&!£*■?■ l o 
*3fi&£4i,rfBi,»5Jfl£K:«, tortWrftttB** 
1 0©_L3?«cl33K7K-}-.J:5tCT>'- F«ffi2 2 £B5» 

so 



#&B¥8-2 6 4 1 0 7 
14 ■ 

[0 0 7 9] iSK, ±33311 ©X 5 £*1fi 1 8«C*H, 

x»i©y-h««2 0i,*>flMSi>ttt,>*a-& (gi2©y 

-H*ffi2 l*Jfct,»*Hr) (ctt. ±S3»l©x5»f« 

«s i 8 *> s nfe«-7-©as^«±*s±iai» 1 ©y 

- h»6i2 06Ch'7»7 , 3nS*>B57KW«tttS*i. _h 

sar y - F*g2 2 4©wKiiit*i*«i«a*j^;* < u 
*. 

[0 080] C©Ml©y- h*&2 0ft:W"C*> 
64. ±^1©XS 9*««1 8©S«iMt3*Vfc*? 
SJCttSS 1 8 a ®9ffi®ifiC ©SI 1 h «ttZ 0 ©# 
fatera^^^7t»fc«^©«5i*#lS#;S<r>4i,»9 

[0 08 1] {Rtc. ±ia#2©y- hfW2 l* 1 

^5Pfc-r*»^-c*-3Tfc, c©sff2©y- h«ffi2 1 4 
isiss 1 8 ©tt?ft ttisn 1 8 a <oms.tmti 
-c^ c©«2©y- h«as2 i*>e>±ia« 

SfctoCC. ^K0JJfcOfc»^4|5]U*!Sj&J£CS. 

[0 0 8 2] iv*>u 03tcij*-rc©?89i©«5??«^& 

mjR^l _kffi£l©x5 ?*«S1 8 5c*f 

ut:±8e»i, »2©y- v«ffi2 0. 2i*$fittwa> 

C4jW-C#<51»^{C«. ±fB»l©x5 sr*«fl61 8© 
®?&UJSB1 8afc*fl/t±E»2©y- h«fiS2 1 *> 
€>©*#**i$l(c6lWin-r * t<b*t»5. 
[0 0 8 3] C©«-?ama51 8a©Jftt*|Sl{C 

_bJaSfT2©y- h«S2 DWiit 6C4«C) > «t6A»6. 

s?n**a*isi±sH*-5c4*i-et*. 3*«c. ±is» 

l©y- l-*B2 0 4C©S2©y- K««2 1 4K£ 
•sT. ttfflS*T,*a^-«ri:*|SlfC«tSl3*Tfe}l 0 0« 
±30.TS- K«ft2 2tCpl*>*>^«C4A«-r#SJ:5tC 

[0 0 8 4]— 7?, C©5*SSW|-C5i. ±3a»2©y- b 
«S 2 1 ©*ap». IS 2 tC^T<J: 5 tc. ^PffiUTiiSaSi 

1 ©x 5 * f «® 1 8 ©«TSSfcB8C 1 8 a *Stfffift« 
{c»fij5jhri>*. cociKiD, 

a&6t:4*«ta. ±KSl©i5 ?*«S1 82p6©W 

[0 08 5] c©aftico^'cia7ife#fiaL/TSi^ 

±K»2©y- HWffi2 l©J«#e*ia7 (a) 
«»4:£fc<9'r*. CCW^CCfef-C. ±Ex5v*«S 

1 8fcewnrt--&«ffi«ov, h««2 ucEPUa 

[0 086] S«3!a«-3t>'C, 1 0 Vff©$5«ft#*fr£ 

#x.*4, H(csvra)f*a»©j;^K%*. **mmm 

iJ. i£» SSBS 1 8 ©«?-fttH8(! 1 8 a tcEJttnSia* 

«w©ai*fiHS <«*s) *»^*^ew<«t**. C© 

±fla«^fflWaJ18aj5fiS-C©*«tt 
»*<S)ft*H4-^:# Ok*. 

[0 08 7} EI7tCia^-C. ( c) *». C©5fe6KWI©* 
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w^aias^i o©*s sty- tv&2 

S-^fflSl 8©«-?-fttifS81 Baf;. V- httffi2 1 
©Wf&IH!'CHtfJ:$tC*fi!iSftTl,».&. 
COOS 8] 15113 (a) tt. ±82^- h««2 1 

tifcia^ ( b ) h«E2 1 a 

&»ic&.mxxx3-miffl 1 8 a#a<^Jnm 

[0 08 91 £©3*9. *ftSJ-r*M*««:5A*WE 

JS^RfflSC 1 8 a tc»T &fl^£4>K& ( b ) . 
( a ) , ( c ) Omit** <t*ZC 

[0 09 0] 8<D«^*mam 8 

i AifctttKTJfcSTras. jmtohwi 8 a#;ar© 
i>. 

8 ©*?ftU# I 8 a fctf t,-C«»*88lir* J: 9 (C O 

[0092] 08 (a) IS. JJB*- 1 2 (C*H 
*^LfclU*A«WWffifl*H , e*«J. BIB ( b) 

[0 09 3] C©B*>6We>**J:9K. "<-*flSffil 

2tc*ri/-c«ff*Eniraoru.5«f?affi3lt : 7- (b) ©;£ 

W. ±62* £ * **«S 1 8 ©WPJWMP 1 8 acrjJSBtC 

[0 09 4] |aU^:#SC0X5 ^r^a>*iSft 

SB (a) H^-rtWWfttHiStt^KJ* 
-<tlS8 (b) «c^-rc©3Clgffl©«WftUJ3fr?-0* 

[0095] L/fc*J-3-c, wtt*. -taay- f-«&& i 

0 0 V k l/±Kx S * **B* 0 Vi l>fctfr&K*sl,> 
198 (a) R*t,a > Ctttt?#ttlBStifrk»l|*C* 

|S|8 <b) tC5Vri5tcJ:IB-<-^«ffi5Cl 0 

[00 9 6] *1t. C<M»WI(c4Bl»r, ±SB-<-^« 
«1 2KEP3!inT4«E4. ±32*'- K«©2 0. 2 lfc 

a«iiir*«E4*»i/<r*t <fiA.i*i o ov) . ft 

WE (1 OV) h«Bi2 0.21 JKE 

(i oov) jcofcSKRSTSctt?, .haascitm-* 
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[0 097]*LT, JbSfiLteiSKl. 7V-FWS2 
2(C±lHy- h«ffi2 0, 2 1 i 9*sS5fcWr>WE 
(2 OOV) SrElttDT-SCtt:. ttttitttfeW-T-* 1 0 

[0098] £Lbtt~<feJ! 5tC. C©»W©*»ftHJSR 

?«c £tit& ±iax 5 »*ws is (19) K#fr 

10 *>. -H5-&X5 a 

[0 09 9] */fc. S£*©^e>h®l<9kDj:5K;Stffl$ 
n/£«^-*« 1 0 0 — b V h .fcfiKftttT* C 
S*. 3 6«c. e©*»ttifJ3RTl Ott. fi#Wtctt¥ 

[ 0 1 o o ] ;fctc. e©$£<8©Jff2©mfcffl(c-3i,>T:ia 
9*#ftai^-CWW-r*. C©iP2©|5ttW(3:. ±K»1 

©^s«a-c^Lfc*»*^-aHJSR^-i o©fl«ia^s£©K 

20 [o i o i ] rft*>*. ±msn i a i* 
€.%*^»-7xe7 2 4*fflt»rt^*i, c©3&s#It 

W. _hK&KV**2 4*ttwr» ft_fcJB©W2©a»* 
Oil B©WJ**N i i^Ci-C. C©£2©a»*Bl 

4. 

[0 10 2] comMwcfci'-ci*. *r, H9 (a> 

{C^'T«fc'5«C > S«l <WS i) 1 

2. »1©*&»P (S i O, ) 1 3. miOWt® <W 
Si) 14. S2©*«« (S i O, ) 1 5fcJ:C«B2 

ao ©9«i (n i ) i ezmxmm-tz. 

[0 103)ol>-C. C©3t2©*«flri 6±JCUi/X 
h2 5*^?liU. IB <b) (cw-r*5tC^f -y^"«-t>7*C 

*>. c©^$->->y«. a i ^L/tw^scaiflii 

40 [0 1 04] C©». C©Ui?X h2 5**w ^^f-y 
X^iLt. mUBCl, AO, ©2»»©SJtS^^ 
iMl»tS5Sttx»f^y (fflAttR I E (Ktttt'f* 
^*?*>if) **f^4, ±S»2©ii«J8!l 6 
*cc©vy^ h 2 5©^K*»S8fe$il±iBW2©i»«J!S 
1 8BHB <b) tcj5tfO:'5«:«BSiIl Ba^D/cJ^ 
tKittS (-*"CtCU^*b 2 5*iSfe»^*trttt©) . 
*3(t. COCi?. ±82*2©»««1 6«, »1. JH 

2©y-F*S2o. 2 1 c«HSd«s*i&. 

[0105] o|,^T?, C©W2 (Omn& l 6 (N i ) tc 
50 JStt>C»«;tf»Slfc*xftSt»tR I E (SJEtt^#>x^ 
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cc-cw. m*.itcF. to, 02m 

[0 1 06 J C©<fc5fcX9 *>f*tr9£. ±SE3I2 

©am 1 6M (is, i4> *js^«fci !» * 

>mci*lTt&. C©C£"C. 09 (c) tc^-j- 

&*>K±&mim*mi 4W2««3n. an. ai2© 

[0107] ttfc. ±ffi&2©«»WB 1 6tt. _Li2&f5 
^«CiaSJ£U&l-»W«-C*5j5ff, _hB5S2©*«Bl 
6©*8Hs©flH,>$l», -f fcfc*iJ!Safifi 1 BiH;iv?> 10 
^©^^ffiHtCfc^-C. »9{cx 9 ?->ysnS„ 
CO 1 08] C©8ia»l Ba-CW&tfcWT 

ti»T5±aa9n ©itfWS 1 4 (15 ?3r«©l 8, 1 
9) <mmteMipb*-<b*il£PMffiMiR±rj:Z. C 
OCi-C. JJaJm . #2©5 7 **ffil 8. 1908 

CO 1 0 9] «SIC. HF (5%~1 0%JfiHK©#a.r> 
Bt) tffllf^xw hi^V^ff 9. C©t£T?. 
m (e) ten**-* 9 te S i O, (JK1. «2©*6«UI 20 

13. 15) tatmmwttcx « ysns. c©x 
we**, uaiei ©5£5&«£ia]tt«:. ±sexs 

«18. 19£f-h«B20. 2 1 ©+#*??*««*< 

tO 1 1 0] CCiSfcfltoSK^htf* ss2©»me© 
MfliL-C, HFKfltSirr, ffi©» (WS ifc-ttfS 
i O, ) ©v**£fc»)»£*ra (N i > trBUfeO 

■c. ±aes i ©uttwcffli^t^fc^jav^ ? 2 4*** 

[0111] JSE--SBWcHt, #2©3#« 

JtS2 S^LmtlOVMIl 4&IB|(;tfHr»«VS i 

JfeSlirtifcOT. JdfckfcJ^fcxS »£«ffil 8, 
1 9 ©»SBP J 6S«8^'r*K|i«raUfejfe)II^ f (A 
1 ) JWfiSS-Cifc-sfc. 

Co 1 1 2] *t,r. ±gaff(2©MWIII*A itcT*£ 
4si,>-cHFR:«;**i-cl*5©-c. syrette^ £i>$ 

C£*l*5. 40 

[Oil 3] —7?. £©SSf&{Wci:*atf. _hKN it*. 
WS i £S i02 ©v**£L."OB«r>*E:£j&*-C$. *> 

B4N i •CJgfiS'TStit?. C©SS2©3I«K1 

CO 1 1 4] fcie. c©»9l©W3©*tfiWtcoc>ria 
1 OftttRl/CttHT*. _bi2#l©fl«fefll£l^ 

[ 0 1 1 5 ] c ©# 1 0 cpjUMicMijra? items** 2 50 
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IS 

B«, H10 <o) «C7rrJ:9«rt©"C*t), ±13x2 
7^t&18 > 19 ©«§&«. ±S3Sff 1 CDXItM£J|tt 

Qjvsftnteis&itftstrctt&t.*. rtefc*. -tie* 

s^tilB. 1 9 «. teff tt©** telHi* < H 1 # 
JR) KJc^T^miURtticfittUbdli-Cb^iOA-Cft 

0 . HO(S1*aiI©5fe^*«»^atil^ I8a. 1 9 a £ 
fe*. (t©^^ S52©X5 v*«ffil 9©W?-te 

t©J:9fc«s)E-pa^-c4>, ±82391, Sf2©y-h* 
S2 0. 2 lfci^-^WSl 2*P6_kiH3ri©x* 

?*«ffii 8©«™hsbi 8 a(c*ft/ett9M*aaii3 

*i*c££&9. c©ffl**>%*^*j?i#tasnsc£ 
£&*„ ftnei, ±aaxs »»«si 8©«^aaaii* 

jn£ni<:£IKft;5*veii&li£-. ±gBSB 1 ©*»*■?■ 
fttUAT 1 0 £ttSRt/"C#r 3 «)«Wl*tWaSI» 2 8 © 

[oiie] y?K. c©«ww^-aui* ; P2 8©ise£ 

Stc^-cWWr-S. *t\ HI 0 (a) Oc^VTiS 
JC. Sttl 1±K. 2 (N i ) . 1*1 Oft 

UK (S i O, ) 13. S*l©3f8A (WS i) 14. 
&2<mm& (SiO, ) 1 5*s<U«f!2©jS*tt <W 
S i ) 1 6*Jl^8lH-rS, -PC>r, C©*±J1©S*2 
©9WR1 6±fc£Jih?**2 4 (A 1 ) «tL. C 
©•£«^*i>2 4©SBKUS?.a H2 5tr^*TS. 
[0117] ifcfc. C©U^^ b 2 5 *±s«^tta» 
©/i*-:> (4fitf«) K^^->->^T*. C©/<* 
->^>d/tt. ±S2^1©Httt«£S^ , 5. ^ + 

**-x-ct? 5 (bb <a) K^nm) . 

[ 0 1 1 8 ) *3t»"C» C©W^ 1*2 5£^*f £L/ 

s^e* » <mtf r i e (sistt-<*>x» g=- 

>y) ft£> ^tf^i. Hi 0 (a) {C^-ri^K. ± 
i2^JR-r^*'2 4K(*H5Sfi3a:ai«rWr*BIIP2 9^3P 

CO 1 1 9 1 -3lr»-C. C<0*i^i'2 4^i'iL. 
•c. c:©^ja-5'A4'2 4«csj£LSii,»®£^*ffl^r 

RIE <SJ«5ti-/*>x^^>^) *ff*. CCtJJS. 
m«CF< £0, ©2«£©£j£#**i*Alv-Cx* 

[0 12 0] C©CfC. JbflB£Ar?A9 2 4£(*QB 
(16. 15. 14) f&aJRMtCx^^^^-S-^Ci** 

■c&, hi o (b) «c^-r^5K. isspi. mz<o& 

mH14, 1 5t*2»»l3iT.. *l. »2©xs -j jr* 
SI 8. 19, feJctftm. »2©^- h«SS2 0. 2 
l*lJBfi£ShSC££Ja*, 

[0121] ±gB^-^*Sl 2W. N i (A 1 

■efcAi,*) Tfssnti^cD-c, cp, £0, -cb* 

[0 12 2] m«HF (5^-1 0««H© 



2004 09/30 17:44 FAX 0332140929 



♦ FITZ 



9/050 



19 

<fC. S iO, (#1. »2©*&HU11 3. 15)«W 

gteitfy-l-tt^o. 2 i©**»hj»i 7rt^© 
^tua*s$a^?ns. cociKit), (c) ie* 

[oi2s] c©«t 5 fcawyc«fc*iK, ±s&m 1 ©sift 
w©«ifsw-?«tw** 1 0 a k> it&***iti\m*»m 

*=&#4ci:*Jt:*i. 10 

[0 1 24] ft*. JzECOWSOSdSWltCte^T:, ± 
KM 2 ©**« 1 6 % N i «fe 5 tcf fttf. C 

©8T 2 ©3WR 1 6 *£M-9A f i L -Cmmr 5 C <b ifi 
"CS, ±^2 ©^Wiia«©#**»* 

[0125] &te. .hfiff 1 . #3©3S»W©.* 

lvYmtommz. Bnte^Lfci>©iciH£3tts<>© 

"C«fc<. mi*. ESI 1 (a) - (d> K.ntt*>>U 
[0126] C©«fc5&JPtfcT*-jT:b. ±§HSU, 3* 

2©xs^i<asi8, 1 9©*T»aaiK:»i. »2 

•C. ±faWl-»3©5lfeWiBSP«©!t!lS€^*Ci 
[0 12 7] fcte. fttc (d) KiSTMJgSraUBl/fcSfl 

6. h - *;i/«&fetta*i*< j&jJdas^yjjsi 

~# 3 ©HfcWCB. WB^StHBR* 1 0. 2 8 S# 
©flfcXKo^-CSftWl/A:**. CCfcJWy-fiSttiiJR^l 30 
0, 2 8©flii««B&-C*>*. mi*. HJfctfffi©*™ 
f^^Hila. S EM <jfe£S»*H«») - «^ 

o**mtiimt bxmm-r&c tt>ma.e>t\z>. 
[0128] ^k»s^ss4. me^mwrctt. ±12 
«^a-?am»^ 1 o £¥®-f * u 4 k«e 

8&B1 2te±yfBi 3fcS-3t>-eg&W*5. 
[0 1 2 9 3 C©JPEf*-f *7"l"fiSB«, El 2tem 
T J: 5 fc©t? * I) . 811 ©SStoWDWF-ftlHiK* 1 0 40 
€«8tLTft£*?-ttMlK3 0£. £©**-»«» 3 0 

[0 1 3 03 C©*^ttiH®3 0 B. BtcSVTJ: Sic. 

»*Ttw9#a»fli«JSsn-a>*. 

[0 1 3 1] C©<fc5&m-iR&fcmSI3 0B. SU*S<<> 50 
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tt&2©£ffiW?ggigu;rc£& (B5*«<,>BS9) it: 
«t 0 Jtfc*1E 1 1 J;«c^»©«W*TttffiSR^- 1 0 %fp 

S»2 ©gttJK 1 6 B. i » f ©*S&flib>T&t5 
*ftffl(Stf 3 2 *^i*»»?>J©ai*Kl 6 
ft. TFU^-OSsHtofcLT^S, 
[0 1 32 3 fete. t©7 KL/X^-f >1 6 a©fl5;£ 
B. MAM. 135 (b) teACf (c) (Cil-nSKtJl* 

«©/>■*- >*jgfit rte < c i t?fPfiSrr * 1 1 
4. 

[0 1 3 3 J -tJS3l>F«l3 lit. SWSig (515 
#5*^) 3 4 4. C©j8S>IS«3 4©±IE*?-StttiiSi 
SOflMD&BKttWSft. JtRW2©Wt« (Tb'UX 

3 5 (7^-K«(&) 4. C©aW*«B83 5©aMM 

KfAasftfc^ejfefcSbfctts e tint**. 
[oi 3 4 3 c crtt. ±saaw*«j«s 5 4 ux. m 

itBI TO (Indium Tin Qride) «*SC»rti4. C© 
I TOWtt, M^kfiB* K-7"LfcBHb-<>y^AlS-C* 

[0135]**:. _h£»&»£3t£&3 6 B. {StDil 
*WB©S*frc*»). WilBZnO: Zn*5*Jffl3 
fete. ±iB#tt©&9mJB!3 5tt. ±ISS-7-tt 
t«{H3 0K^S<i?cTK 1/^-9 ^> <*«ttl 6 a) 

Knox?- *<?<<»&mi&?z. 

[0136] ft&CC C©a^«B3 1 k±.ntttiaiiM 
3 0B. (3^L%l>$Mil-?£l>K:&#;S*i3. 

b, WiBRSspa*i5-c»s«^*^jraL-c^n. 

±SS^BI53 1 <b«^-ttfiiaH3 0 bK.£->X&*tltc£ 

[0 137] CO^^KHIfiSS^/tVlfl^-f 
St«, ±KSW^»^iStB^ 1 0 ££9tl,Ttt&« 

*«flE-r*. *^-c. ±E*^ftmag3o©*«jBi^6 

KU^5 4J^2SwS53 1 ©SWIWB3 5 
8.39 fcffitoTtltt". WAB. ^*B^ h 'J 9 PAtt 
X9Z>. 

[0 1 3 8 3 -rfe*>^. 01 SK^r^^tC. JitB^- 
X^flBl 2(C*H>TB1 OV^EpftlL/Tte*. ±83^5 
-/f«Sl8, 19 (Sff 1 ©3IS01 1 4 ) KBSEEfc/JD 
Afirand (0V) il/tij<. 3fS©V 
-h*®2 0. LI (T :3t2©i»Wfl9l 
6a) {c^-xWffil 2 «fc *) fc?S^»«flE ( 1 00V) * 

afR^cETJornB. ^WEMtc^^t:. *©tfu 
^5^>±K<a*"r*ff«©±ieaw« : 5 : -»ffl* : ?i o 

[01393 i^H^ffid«c^r 
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*, 3i**fflS3 1 tc ! £®tt£jjfc&m>ti-$ CiAiTti, 
[0 140] fcfc, ±BEffiS©f I -£^>3 5{C*f 

[0 1 4 1 J CfiOJr^^fffiEO^ffif'-f x^u^KKtc 

«mw)-c& -> x t tm terms- zy-m? 1 * -* u -/ & 

o ttfras i,iL*>> tzn*tkWto&*wistzm < . c©« 
ina^ttWJR-T- i o zmaoxxz** miwm3 2 « 

ww? < z * i> 4 tea LtcmXM+X - ASStttJJH«k ft 

[0 143]#2«C. ^B^^^^U^SB©li»«r^ 
««c«WK:iBSrSCi*i-C*5S»*Jb«*5. ffefc 20 

i o n't l trfcas -t*r t» . s*#**»tH3&-?- 1 o no 

[0144] COteSf), *|?«-?flcW*T 1 0 £ 5 0© 
WPB**^K/J^? < 1 B3R4 ft*«-?-StfflSH«3 2 

[0 1 4 5 ] »3«C, ±82^853 1 •Wef- * 9 ./ > 30 

[01461 c©3sw©»5©s©6W«c-Hvtig 
1 4i&murmirz. ±i2su©3Stt0UK 

[0147] C©ffJ5©fSlfiW<D¥ffi7 r -f XTWfcJ, 
±lB^-^«ffil 2«r±ia«i t -iScBfiH«3 2SK««IL 
tr FU*94>it,TflMS[>, Ualfi2©*tJKl 6 40 
* C h i iE3W- S ? Lfct ©r * 

[0 148]-*-fcfc*i. JJEJ»4©3«609£|l&r>. * 
T»tHiffl3 OWIKT Ku^7^><fcf J -5'5Y>*iBfiR 
S*rCl,»«. L^3Wr>T, iaaS*8i53 1 (e&Wfcttfc 

&a?HS« 3 4 o^iitio r t> 6. 

[0 149] C©^^^ X'7'L-rS«'Ctt > TFT4 

stMSwftdai^ffi^sRsci^-c^s. ru*>%. is so 
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fill 2) tf r -*5"f> (SI2©a*«JSl 6) ifciSlR 

L-c-e^i-en^ iovii o o v©«F£%EMnrrs. 

[0 1501 COCi?, -t©-5-y>*J3Eto^ffl^lC<4 

n, c enmuim 3 2 teat fi-rsafttt 3 e 

[0151] ±Se»2©«mBl 6tcl 0 0 V© 

«E*E»un-r5©*rw: > jja^aaasn*^. ± 

Kx3i>*««lB. 1 9©«^feffl§i5l 8 a. 19a 
HJ8B 1 8 a , 1 9 a KOTMAWMEPALt*- 

[o 152] eoj^a^fflfw z7u j m&c 
s. aae. st6©^w©¥®f s .*a:7'u-f&ie*Eii 
coi5 3] c<mv<omim<o*mr^7i<jm!sk 

it, ±8S«-?8tiBS3 0«<D-*-JMlSl 2*7 FUX 

^^>iL,r«siu. ±ia*^ai3 i»j©ara»«B3 

±S2»2©W8JH1S (y-h*S2 0. 2 1)JC6i^ 

mi oov^mtDL. ±ia»i ©a»*Ki 4 (xa^ 

SSI 8, 19) lisrand (OVXcgSllt^ 
[0 15 4] C©±5ft*^cJ:ntf. ±S»4©5lSfi 

^iiajacc. m«v h ij ^ ^^^©{Sfi7 i ^x^U'r 
tt»i|SJtt©*a»^i**S-6t:i*J'C#*. *ur. ± 

[0155] XtC. C©»W©»7©IUfi«t|©»j?*^ 
■C*©3!4K«:«BS-rS. 

[0156] laiSTMf*-* X^U Y«aKt6fflSn/cSt 
!~®3©«»at-?lStB#^ 1 0, 2 B(i, t,»T*ife± 

H!feW©W^*^lSliI*T4 2« > ±^lfil^W'Cft<T 

[0 1 5 7 3 ffcfc*,. C©«»«^aUJ5R^4 2tt. 
01 BtC^-fi^lC, ±83^-^«461 2fCoi>tib. 
-ttey- K«ffi2 0, 2 140«JK. 3S1, W2©-^- 
^%il2a, 1 2 bK^«t/. C©^1 . ^t2©^- 
^«112a. 1 2 ti*>6t±EiS -y^fltflBl 8 ( 1 

9) K*tLr«#&Enflirrs<i > ©'c*£. 

[oi58] rttto*.. na>^*>tcmmx.^tifi. ±.n 

y-h«S2 0. 2 1 t-t-xnmi 2 a. 12 bite 
BIB]U*ffi (100V) %4i4CiT, ±82X5^* 
ttSl 8©«^-8Scaa5i S atc*fl,-c:$»&<fgft&EP 
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JflT*Ci*s-C#. *L-C. £l©*^jftttail 6a*>6 
[0159] ^tc, C©*J?*^»tf»R^-4 2*fWt, 

[0160] ±mJM?ttil&R?4 2ii. ±SE»4~- 

-cfc9. a^aajisa o ' *«teSL-ct>& <eii 2# 

J8J> . -tL-C. JiBEy- h«SZO, 2 1 <S82©S*« 
fil 6) ^-^Wfcl 2 a. 12b (12)B, ±65 
X+tttH&m 2SCcSMKtC#tt?*i, 7FVX7-f> 

[0161] C©*^fiWHW3 0 ' <D±T(Ctt. 

•e^^h. _LSaf&4 vmfcWt® &&fftl 
3 l*JSfl°Jffi« SiTC t, > 5. £©«£jSaJ3 ltctt. _k 
ffir KU**^>*«^£±S®2©iSWBjl 6fe£ zo 
0"< - * fSM 1 2 tc a£"T &?RK©iiiS3aMtt8 3 5 #Jf5 

^cjaa^aswRssjsmio^-^v-r^^SfiSL. t 

1Rf©*^Si!3 1 KRttfcft7t8g§i««M3 Si*m2<Df ! 

[0 16 2] COiS&W^-f ^T'l'-fSB-Cte. ± 
S2y-h*ffi2 0. 2 lisi^-XWfel 2a. 12 
btC*fL"Cr Fl/*^>EiKKlF7-f/<3 8*^7 K 

R3 5K^A5«E«r. -tti-pn^l . 3f2CD'r-5f7 30 

1^5^3 9 a. 3 9 brfflMtcMWTS. 
COCit. _kia2-3©*^SP3 1 (CS&aiHS!^^ 

[0163] COi: 5«C«Rg«CJ:*lW> WffiS^nlflE* 

s. «£#©«■&?*« *?"u>rK«-ew:. -i 

[o i 6 4 3 ua>U c©JP7©35»i0!l©»j£K:j:ft 40 

it. c®*?tite$.&3mLfc&mtmmm'?-<x7 

5»*WS18, 1 9©»nft«fflll 8 a. 19a*fBS 
flrfgl^* h 2 5 £8SHB&2 8 £»Lra5 
*T-5«fc5(cb. C©«fc3&g&:)fe£ff 5fc»<CK#©fc 
j£<4S*e©Uy* h 2 5*^r&UTlT ^Jc'JtCL/ 
fe. L*>U c*aKia3ESias«>© , Cttr«ei,» 0 so 
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[0 16 6] m«. ffSS&l>i?A F-2 5©Rt)l3tC. ft 
^tBJBlx^.* K — Wh L/"C, I BMtt©Hta1 tabes. 
D.GftfcrtSProc.SPIE Vol .1262(l990>CC»iSL»r 

y^hfcWLT, <0\tf.i*NH3«> £^ 

[0 16 7] "51>-C. c©Ui>* h^OJ-rsi, C© 

&*. -eo-c. e©gsaflB*£tn^*f&v* 

Tlt:£tt:c**>y (RI E) ±1E»1. JB 

[0166] 

[0169] c©c<t«cj:o. ±sax = y $mfo<D9m. 

[0 17 0] fOT. C1©IS. y- 
@©«&H«. lE'C-^KfiiS ^^««©«{feS 

[0171] Lfcifi->X. C©*#tt^SfcfctJ*^«:«Si 

cne.©J?K i 5:fit»BFJE , C*v'CfeS»«cfP 
ttT ^ffi-T ^ ^ ^ V -fKES-S S C i & -5 . 
[0172] tfc, c©»W©«#«^-«tUj3R^©«JS 

y©fl?«S«c8B» 3 n-s**ctf 5 c a «»^isb-c* 

Lfc*J-5-C±i«Lft:*^Sia3a)*©W^«»«^» 

[H2] PJD<. ^HSH. 

[K4] ISJCX. xs i»*«ffi©$ia»S*8Ji^f 

[0 6] 0C<. ^.Siiti, Ui^X h©fl5tt©M#* 
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[07] BltX. 15 » *ttS*J:P* r - h*ffi©ff5tt 
[H8] PUD^ -i-^Sffii, mm*<P&<D9S9k*:7X 
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[0163 7<D|HfiW©*#**ftffi«*:teJ:CK¥E 



(BIO] #3©SS»W©«Ilf«*ftaijS*©i^e 

ma. 

[HI 3 3 EC <. tSPrSiia. 

[014] !&5©iSttWD¥ffi? = <*:7WS5ll**-f 

[hi 5 3 sieoiaim^Ef'^^iwsatfeis-r* 



[h i e ] taa5cwsffi©aif«^»mjR^*^^if 

0. fcJO'tfBRSH. 
C^O»M3 

l o -tBH«-?jftffl3S-T-, l o ■••««, 1 1 -Stit. 1 

2-^-*s«. 1 3 -jh i vrntm, i4-»i©» 

ffig> 1 5-»2C0t&tm. 1 6-3&205»*Jgl IB 

•••» icdx; ? 1 8 a -n*&mB. \9-m 

2 ©x 3 1 9 a -«?JkWtt, 2 0-SIO 

■y-h«8S, 2 1-»2©^-h«ffi. 2 2-T^-K 
*B. 3 0 •-S^ftffiiS, 3 1 -3m€S. 
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[£H#^] #53*8-2 84 I 07 

C^ras] ^s^i o>g 1 1 g < i 99 e. io. 11) 

l*tm&m &Wftft$m8 - 2 8 4 2 
[WIBI#^]^I«¥7-e 6 0 7 8 
[gl£#it#S«7J|§3 
H01J 1/30 



[f n 

HOU 



9/02 
30/02 

1/30 

9/02 
31/12 



B 
Z 
B 
B 



[ffifflaj ¥*S13f£lOJ330B (200 1. 1 0. 
30 ) 

HtBfrtt] SIM 

cox* ? ^ti^iiillccMU^l/rWIdh, 

t\ 

iB-y- h«S5&*. ±fcx* » frttHOttiBfcTff&tt 
_L*ex$ ? ftW^fcttUSftfc*?-^ CCDSPK Iff 

2 coy- hmffifffl^jibT-tsa^ s 9 **s©«hMMe 

-fit i 



±sa»i. #2 coy- h«ttco^m*>— Jjbx 

[IIM895 J 9^S3ffiKcD'«W*^Sftffl*^Jtf^ 
cox 5 ^ £SttSi4^U. 

»9/mommmmt. iey-HtMi-fcc**-** 
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r, 

e©»?IJ3#W8lctt-kaEx* * ft/cm 

•c. 

Bfili ?$*g©W{fc££iWt5e:4t\ JbffiX 

s * »«ftottsRiiK«?«'ttti)a«ftMflmtt«4ir-r 

or. 

isi; ***«4'<->i*ffl©*ffi£4. ±gay-h 
«S4xs »*«s©«<4^**dai-r£c4-c\ ifax 

[tfls^s 1 1 ) if 3GS i sas©«^«?-jRm*^ffi 

Hi i* fife*?-**!* 5Ci -r56*gm«f 5 s^asi * 

w-r * c t &tm± -r zwm? -f * u 
S&©— Effflic^- »i ©»»». 

fil. gr2<DjfitftJV, #2©fc1BJtt*JJ:tf£II-5';**«:8l 

coi<i>x \-<D±g3jfm<omLO— wieju6sn*i»3a 

ffi«IW$aSJ:5 5C. c©H>* h©*#*tf $XH4. 
1 ©*&«*». s&1©*WI9. SI2©l»lR»*J,£i>'S82© 
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fcffJJSU JJB* 1 ©«*Bl©flifS©«W±*x * * 
«t*OTJ:ExS5'5'«ffi*©eS^-4tft(cC©i5 * 

*Jf*fi2TSXfI4 

C 4*^4T£tW«*J&tft*^©«»:*f 

s&D-nwct- **ffi. m i cmmm* a i ©a** 

IB. $2©*^jf:b£C>'&2©j*«£l&3tJtfU C©^ 

cov^x h©±BHs?f3£©sMa:©— aHe«*3*ittt'Si 

©y- h *S4JB/tET £ 4#«c, c ©& 2 ©««)BLhSE 
JjJTi"5X*I4. 

C ©ST 2 oWUtto * ^±8fflSSSa54 r_te 

as 1 ©*&»«, 1111 ©»«&&«£#* 2 ©Kan^s* 

©ajfii i £i»*L«t±iax5 9**ce£rtr«&ftiee 
©x3 *y*«ffi*it<-4ci-cw$^rSitc5e«{tL>-c* 

& 

[18^15] W*B1 3*Sl,»tilt*3ll 4flOft© 
«S*¥-ftia3R^©aE*&j*Kte«,ir, 
±I8U^^ K©B*XStt. B^3t©«^ffla*i:EE 

^i©»&ttiffi. mi<ommsR. m2<otm 

M. ^2©at<B4^JlBtegi»"gn-cfe>?. fflB2»l© 

m*m> wtmiammm. nrgam2©iatftig. airagis 
2©»««%^a^&ti^ftaat^fi£gti-ci>&fs# 

arHB«-^ftaatK:«t ^ giragar 1 ©areas, m 1 

2©xs » j»«ftK^fqstiffeCl. #xs»» 
LfcSE^-4^g5tCgi!a-r&4 4feK:. — ^©x 5 » » 

«s©fgftbfca»»4fe^©x 5 » »ms©^aft-fbi/fc 
«sn-ci,>^t:4'£!|##4-rag^g- : f-ficmiB-?-. 

i>iE*t^B«] 0 02 0 
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1 0 0 2 0 ] m 1 3 ©^Ktt^jWHt^&HiJIS^©^ 
Sn©5»ttflS. JB2©tt*WS. JSf2©a»«Hte.fctif 

■raisi, ccdu^a h©i?T5£©stH&«c*t^-c«:*/B 
UTjja&jRv* * 7 *f 5 c t ic J: 

t>* .fc&LLsajsssu* * t i/-c±s2* i ©»» 

», sn©JSSB. £2©*&OT*i<tt£g2©3ltt«$ 
S*ttx»*>^rsC«J:lcJ:9. ±gBS2©»«H© 
9fS©««4*^^rmi. 9!2©y-h*ffift0BJ5 

v . ±eat i ©*««©*? s©s$tt* yiift* u 

"C±lflx S ? *«e*»JSS-T4 ifttCCOX 5 y 
©»«££•?**. 
[*SiE*f*USg«] 0 02 1 

[002 1 1 *14 <z>&fSL\tj*R**tsias&-<m& 
AtttctoH-e. *8e©-fflMfc^-^«S, *l©«« 
A. SU©***. $2©i»tt»*s<KCF$2©i**ffi$ 
MU t©*2©if««K:uy*h*&fcT*XiI 
4. C©Ui>^ h©flFfS©BBttKAtL-C«*ffl**M« 

4. C©Ut?* h*»J:V±gSgiem*^^4ly-Ci:3B 
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IB2©»*«©^©8Wa>frx*^>^£l,TSn . 
»2©y- h*ffi«rJBJfc-*-*£#Cc. C©»2©WBJ« 
©-tlgj?rEcD«M&©— 3B5Cx y * > J'i&SS nfcl,>38tS 
a5£Jf5fiW5XK£. C©ff2©3»*JMaJ:t?_ki23!SH 
^*^x*4br±B3#l©J6«JH> gH©WSM*JJ: 

fsm i ©»«B©0f^©gf5tt4^5fetyT±iai s v zm 
s c <t *«Nai -r *«#m^aw**©!iig#8;t?«6 

[**WiiE4} 
[»iE»**»SJ 

HUEftMui&s] 0 02 2 

[*8iE*f£] 3EJS 

[0022] *1 5©#a«, flli 3**t>{t*14© 
*IW>*JMI**iB**©«as*SJc**»T. ±5euy 
^h©«3feX»K. *3^^8U5ffi«£±SSUy* I- 

ff«?tt(ii*>TOttfea&'Cft*. *1 BcpWfttt- g 

fell, &!©»*«. »2<MM«. »2©a>«BI<b)&i 

■tew* aire* p. wsmts i ©<a»B. flria*i©ai 
«*. fitrggm 2 ©news, mfg* 2 ©awg^aar s 

■c. iftffi«*ftfl»K.fc9flrig*i©araiiiM:. *i& 

t**2©XS ygggtca-gHgnrjtfP, gxg 
y »<g©jflft L.fc(B»fcfWTOa 5 » »«a©3a»<b 

QlftiaJB 2 ©»»*«« . as 1 aLtreB2©y- k& 
tcanshru* c <b &&at4 r awHreamare-c 
as. 
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